The isolation is described of an unusual chlorinated diphenyl ether named methyl 3,5-dichloro-6-(6-hydroxy-4-methoxy-3-methoxycarbonyl-2-methylphenoxy)-2-hydroxy-4-methylbenzoate that was obtained from the trunk of Byrsonima microphylla (Malpighiaceae). The structure was elucidated by a spectroscopic data analysis, and the presence of this compound in heartwood was confirmed by HPLC and HPTLC analyses.
The isolation is described of an unusual chlorinated diphenyl ether named methyl 3,5-dichloro-6-(6-hydroxy-4-methoxy-3-methoxycarbonyl-2-methylphenoxy)-2-hydroxy-4-methylbenzoate that was obtained from the trunk of Byrsonima microphylla (Malpighiaceae). The structure was elucidated by a spectroscopic data analysis, and the presence of this compound in heartwood was confirmed by HPLC and HPTLC analyses.
Key words: Byrsonima microphylla; Malpighiaceae; chlorinated phenolic; chlorinated diphenyl ether Byrsonima mycrophylla Juss is an endemic Brazilian species of the family Malpighiaceae which encompasses approximately 800 species distributed between 65 genera. Some of them are used in indigenous Brazilian rituals due to the hallucinogenic and narcotic effects of their constituents.
1) Several species of the Byrsonima genus are used as traditional medicine and as food in the north-western part of the country. Among the few reports in literature on the chemical composition of this genus, most indicate the presence of triterpenes.
2) The trunk of B. mycrophylla has already been investigated and it afforded naphthoquinones.
3) This present work describes the isolation from B. microphylla of methyl 3,5-dichloro-6-(6-hydroxy-4-methoxy-3-methoxycarbonyl-2-methyl-phenoxy)-2-hydroxy-4-methyl benzoate (1) .
EIMS data for 1 recorded the molecular ions at m=z The 1 H-NMR spectrum of 1 displayed peaks for three methoxy groups, as well as one singlet ( 6.42) and two methyl groups connected to the aromatic ring or sp 2 carbon. Besides these, the spectrum showed two hydroxy peaks ( 6.20 and 7.15) which were recognized after the addition of D 2 O. The 13 C-NMR spectrum (Table 1) displayed signals for nineteen carbon atoms, corroborating the presence of the groups already mentioned, and two carbonyls. Some predicted 13 C-NMR peaks were attributed through models from the literature 4, 5) and by chemical shift calculations obtained by a comparison with experimental halogenated diphenyl ether values. 6) The HSQC and HMBC spectra of this compound permitted the accurate attribution of the carbon peaks and made it possible to propose the partial structures of 1. Thus, the respective correlations ( Fig. 2) observed between 3.80 and 3.88 and the carbonyl groups at 168.1 and 168.0, showed the presence of two methyl ester groups. These correlations indicated the existence of the two benzoic acid derivatives possibly bounded by a phenol ether linkage. On the other hand, the substitution pattern of one ring was established through the correlations observed between CH 3 -16 ( 2.12) * and C-1 ( 136.4), and C-2 ( 130.1) and C-3 ( 116.9), and 154.5 (C-4) and 116.9 (C-3) enabled the substitution pattern of ring A to be proposed. The enhancement of methoxy ( 3.77) and hydroxy ( 6.80) group peaks observed in the 1 H-NMR data through NOE irradiation of H-5, corroborated the proposed structure for ring A obtained from the HMBC data. Due to the absence of hydrogens, it was not possible to define all the substituents of ring B by employing a heteronuclear experiment.
The final structure proposed was confirmed by 13 Cand 1 H-NMR data for the monoacyl (1a) and diacyl (1b) derivatives. Accordingly, the 13 C-NMR spectrum of the monoacyl derivative (1a) and the protective effects observed at C-6 and the downfield values for C-1, C-5 and C-3 confirmed the substitution pattern of ring A. On the other hand, the 13 C-NMR spectrum of the diacetylated derivative (1b) pointed out the C-11, C-7, and C-9 were in downfield in comparison with these carbons 1 and 1a. It also demonstrated the protective effect at C-12. These observations indicated that the orto positions from the hydroxy group placed in ring B were bearing the ester moiety and chlorine, and that the additional chlorine group was located at C-9. Thus, in accordance with the HMBC correlations observed for the methyl group and C-7/C-9 ( Fig. 2) in ring B , the only possible position for the ether linkage was at C-10.
Dichlorine depsidone was obtained from the lichen, Lecanora gangaleoides, 7) and diphenyl ethers with similar structures to of that 1 had previoulsy been isolated from an Aspergillus species; 8) however, it was not possible to compare the spectroscopic data for this compound with 1 once the structure had been established by chemical transformation. Although chlorinecontaining compounds have been isolated from lichens and fungi, there are also reports on the isolation of chlorine-containing derivatives from Lilium maximowizii 9) and Sesamum indicum roots. 10) The presence of this compound in the heartwood of B. microphylla (Malpighiaceae) was confirmed by HPLC and high-performance-thin-layer-chromatographic (HPTLC) analyses. Experimental Spectroscopy. NMR spectra were recorded with Varian Gemini 300 and Bruker-AMX400 instruments. HR-ESIMS was obtained with a Bruker Esquire 3000 spectrometer and EIMS was recorded with a HewlettPackard 5988A mass detector. CHCl 3 extracts of the specimens of B. microphylla were submitted to HPLC analyses (Hewlett-Packard equipment), employing endcapped 3-mm Purespher Ò Star-RP 18 (Merck), acetonitrile:H 2 O (45:65) at 0.5 ml/min and a UV detector (290 nm). Silica gel HPTLC (Whatman) analyses were carried out with hexane:EtOAc (1:1) and after spraying with vanillin/H 2 SO 4 .
Plant material. Byrsonima mycrophylla Juss was collected in Parque Metropolitano do Abaeté (Salvador, BA, Brazil) and kindly identified by Prof. Maria L. S. Guedes. A voucher specimen (# 027883) has been deposited in the Herbarium of Universidade Federal da Bahia.
Extraction and isolation. Dried trunk wood (3.1 kg) was powdered and extracted with MeOH at room temperature. Water was added to the MeOH extract wich was partitioned with CHCl 3 :MeOH/H 2 O (6/4). The CHCl 3 fraction (2.5 g) was submitted to column Table 1 .
Compound 1 (5.0 mg, 0.011 mmol) was added to a solution of pyridine (0.5 ml) and acetic anhydride (0.5 ml), and the mixture allowed to stand at room temperature for 24 h. Cold H 2 O was added, and the monoacetyl derivative (1a, 5.3 mg, 99%) was extracted with CHCl 3 . Derivative 1b (5.4 mg, 93%) was prepared after additing dimethylaminopyridine (DMAP, 1.0 mg, 0.01 mmol) in a solution of 1a for 24 hours while stirring at 30 C. 1 H-NMR (CDCl 3 , 300 MHz) and 13 C (CDCl 3 , 75 MHz), see Table 1 .
